LOCKING MECHANISM FOR A SAFE DOOR 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001 ] This application claims the benefit of U.S. Provisional Application No. 

60/463,828, filed on April 18, 2003. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT 

[0002] Not applicable. 

BACKGROUND OF THE INVENTION 
[0003] This mvention relates to a locking mechanism for a safe door. In particular, this 

invention relates to a locking mechanism that includes a vertical lock plate and a live bolt lock 

plate that are coupled to one another in such a wisiy that movement of one of the plates causes 

movement of the other plate irrespective of whether the plates are coupled with a drive 

mechanism. 

[0004] Mechanisms for locking safe doors are well known in the art. One of these 

locking mechanisms generally includes a drive gear, a live bolt lock plate coupled with at least 
one locking pin, a primary vertical lock plate, and a tumbler stack. The drive gear operates to 
couple the Uve lock bolt plate with the primary vertical lock plate and is the principal mechanism 
for moving the plates relative to one another. In particular, as the drive gear is rotated, the live 
boh lock plate moves along a linear path to engage and disengage the locking pins with the safe 
housing, and the primary vertical lock plate moves in a direction that is perpendicular to the 
movement of the live boh lock plate when the notches in the tumbler stack are aligned. When 
the notches in the tumbler wheel are not aUgned, the primary vertical lock plate is not permitted 
to move, thereby preventing the drive gear fix)m moving the live bolt plate and locking pins to an 
unlocked position. 
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[0005] The use of the drive gear as the primaiy mechanism for coupling and moving the 

live bolt lock plate and the primary vertical lock plate relative to one another presents a number 
of drawbacks and deficiencies. For instance, an unauthorized attempt to open the safe door may 
be made by bypassing the locking mechanism. One way to bypass the lock mechanism is to 
displace the drive gear in such a way so that the drive gear is no longer aligned with the primary 
vertical lock plate. When the drive gear is no longer in alignment with the vertical lock plate and 
the drive gear is rotated, the primary vertical lock plate will not move since the drive gear and 
vertical lock plate are no longer engaged. At this point, the live bolt lock plate may be 
manipulated in such a way to disengage the locking pins from the safe housing without having to 
worry about whether the tumbler stack will permit the primary vertical lock plate to move into an 
unlocked position. In other words, the primary vertical lock plate and the tumbler stack no 
longer play an active part in locking the safe since they are not connected with the drive gear and 
the live lock bolt plate. 

[0006] Accordingly, there exists a need for a locking mechanism where the live bolt plate 

and primary vertical lock plate are coupled together in such a way where movement of one plate 

causes movement in the other plate regardless of whether the drive gear is engaged with both of 

the plates. The present invention fills these needs as well as other needs. 

BRIEF SUMMARY OF THE INVENTION 
[0007] In order to overcome the above stated problems and limitations there is provided a 

locking mechanism for a safe or other type of enclosure that ensures that the live bolt lock plate 

and the primary vertical lock plate will move relative to one another, even if the drive 

mechanism is not connected to both plates. By providing a slidable connection between both of 

the plates that is independent of their connection of the drive gear, the locking mechanism of the 

present invention reduces or substantially eliminates the possibihty of avoiding the tumbler stack 

or other security mechanism on the safe by moving or otherwise manipulating the drive gear so 

that it is not engaged with both plates. 
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[0008] In general, the locking mechanism may include a drive mechanism, a live bolt 

lock plate, a primary lock plate, and a tumbler stack. The drive mechanism has first and second 
gears and is used to move the locking mechanism between locked and unlocked positions. The 
live bolt lock plate is engaged with the first gear of the drive mechanism and has at least one 
locking pin mounted thereto for selectively engaging a door and a housing. The live bolt lock 
plate also has a slot defined therein. The primiary lock plate is engaged with the second gear of 
the drive mechanism and has a guide pin mounted thereon. The guide pin is slidingly positioned 
within the slot to couple the live bolt lock plate and the primary lock plate to one another. The 
tumbler stack may be used with a combination or keyed lock and associated with the primary 
lock plate for selectively allowing the primary locking plate to be moved to the unlocked 
position. The live bolt lock plate and the primary lock plate are slidingly coupled to one another, 
wherein the movement of one of the plates causes movement of the other plate irrespective of the 
connection of the live bolt lock plate and the primary lock plate to the drive mechanism. 
[0009] Additionally, the locking mechanism may include a tail piece having an extension 

plate and an engagement flange. The extension plate may be coupled with the primary lock plate 
and the engagement flange may be coupled with the extension plate and adapted to be associated 
with the tumbler stack. Furthermore, the locking mechanism may further include a rod moimted 
to the door, wherein an aperture is formed in one of the live bolt lock plate and the primary lock 
plate, the aperture being sized to slidably receive the rod. It will be understood that the slot may 
be positioned at an angle of about 45 degrees relative to the aperture. Moreover, the drive 
mechanism may include a third gear that is coupled with a secondary lock plate. The primary 
and secondary lock plate are each coupled with at least one locking pin for selectively engaging 
the door with the housing. 
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[0010] Additional objects, advantages and novel features of the present invention will be 

set forth in part in the description which follows, and will in part become apparent to those in the 

practice of the invention, when considered with the attached figures. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[001 1] The accompanying drawings form a part of this specification and are to be read in 

conjunction therewith, wherein like reference numerals are employed to indicate like parts in the 

various views, and wherein: 

[0012] FIG. 1 is a rear elevational view of a locking mechanism mounted to the interior 

wall of a safe door according to the present invention; 

[0013] FIG. 2 is a cross-sectional view taken along line 2-2 of FIG. 1 showing the 

locking mechanism of the present invention; 

[0014] FIG. 3 is a rear elevational view of a portion of the locking mechanism in a 

locked position including a drive gear, a live bolt lock plate, a primary vertical lock plate, a tail 
piece and a tumbler stack; 

[0015] FIG. 4 is a rear elevational view similar to FIG. 3 showing a portion of the 

locking mechanism in an unlocked position; 

[0016] FIG. 5 is a plan view of the primary vertical lock plate having a guide pin 

extending therefrom according to the present invention; and 

[001 7] FIG. 6 is a plan view of the live bolt lock plate having a slot defined therein 

according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[001 8] Referring now to the drawings in detail, and initially to FIG. 1, reference nimieral 

10 generally designates a locking mechanism constructed in accordance with a first embodiment 
of the present invention. In general, locking mechanism 10 includes a drive mechanism 12, a 
live bolt lock plate 14, a primary vertical lock plate 16, a tail piece 18 and a tumbler stack 20. 
The components of locking mechanism 10, which will be described in more detail below, are 
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mounted to a safe door and operate to selectively engage or disengage one or more locking pins 
with a main housing of the safe. 

[0019] As best seen in FIGS. 1 and 2, drive mechanism 12 includes a set of drive gears 

22, 24, 26 that are located in the interior portion of the safe wall. Each of drive gears 22, 24, 26 
include a plurality of teeth 28 that extend radially therefrom. In addition, drive gears 22, 24, 26 
are coupled with one another by a spindle 30, which is adapted to extend through the safe door. 
A handle 32 is fixedly mounted to the distal end of spindle 30 and may be used to selectively 
rotate drive gears 22, 24, 26 about the longitudinal axis of spindle 30. 

[0020] As best seen in FIGS. 1,2, and 6, a center aperture 34 is defined in live bolt lock 

plate 14 and is sized so that drive mechanism 12 can fit therein. In particular, a portion of center 
aperture 34 has one or more teeth 35 formed therein that are adapted to mesh with teeth 28 
formed in gear 24. A plurality of perimeter apertures 36, 38, 40, 42 are formed on live bolt lock 
plate 14, which are adapted to be slidably connected with rods 44, 46, 48, 50, respectively. It 
will be understood that rods 44, 46, 48, 50 may be fixedly coupled with the interior portion of the 
safe door. Furthermore, in accordance with the present invention, a slot 52 is defined in Uve bolt 
lock plate 14 may be positioned at an angle relative to perimeter apertures 36, 38, 40, 42. In 
particular, slot 52 may be positioned at an angle of about 45 degrees relative to perimeter 
apertures 36, 38, 40, 42. Slot 52 is adapted to slidably receive a guide pin 54, which will be 
discussed in more detail below. As best seen in FIGS. 1 and 6, live bolt lock plate 14 also 
includes one or more connection locations 56 that represents an area where live bolt lock plate 14 
is coupled with a side locking bar 58. Side locking bar 58 extends along the edge of the safe 
door and serves as the moimting location for the one or more locking pins 60 that are used to 
selectively engage the safe door with the safe housing. 

[0021] As best seen in FIGS. 1 and 5, primary vertical lock plate 16 includes a pair of 

apertures 62, 64 defined therein that are adapted to be slidably coupled with rods 48, 50 
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respectively. A plurality of teeth 66 are formed in the side of primary vertical lock plate 16 and 
operate to mesh with teeth 28 on drive gear 26. In accordance with the present invention, guide 
pin 54 extends from the surface of primary vertical lock plate 16 and may be slidably received 
within slot 52. Thus, guide pin 54 and slot 52 operate to couple live bolt lock plate 14 with 
primary vertical lock plate 16 so that they are operationally dependant upon one another 
regardless of whether they are connected with drive mechanism 12. It is also within the scope of 
the present invention to utilize other mechanisms such as, but not limited to, a track fastening 
system, that operate to couple live bolt lock plate 14 and primary vertical lock plate 16 with one 
another so that the movement of one of the locking plates causes movement in the other plate. 
The use of the slot 52 and guide pin 54 in locking mechanism ensures that the live bolt lock plate 
14 and primary vertical lock plate 16 will move relative to one another, even if drive mechanism 
12 is not connected to both plates 14, 16. Furthermore, it will also be understood that pin 54 may 
also extend from live bolt lock plate 16 and slot 52 may be defined in primary vertical lock plate 
16 in a similar fashion as described above. 

[0022] Primary vertical lock plate 16 also includes at least one top connection location 68 

and at least one bottom connection location 70. As best seen in FIG. 1, bottom connection 
location 70 may be connected to a lower locking arm 72. Lower locking arm 72 may be coupled 
with a lower locking pin, not shown, to engage the bottom of the safe door with the safe housing. 
Further, top connection location 68 may be used to fixedly couple tail piece 18 with primary 
vertical lock plate 16. 

[0023] As best seen in FIGS. 1 and 2, tail piece 18 includes a plate 74 and an engagement 

flange 76 that are connected with primary vertical lock plate 16. Engagement flange 76 that may 
extend outwardly from plate 74 at a distance beyond the top edge of plate 74. Further, 
engagement flange 76 is configured to interact with tumbler stack 20, or similar combination or 
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keyed locking device, to allow live bolt lock plate 14 and primary vertical lock plate 16 to move 
to an unlocked position. 

[0024] As best seen in FIGS. 1 and 2, tumbler stack 20 may include one or more tumbler 

wheels 78 each having a notch 80 formed therein. Each of the tumbler wheels 78 are rotatably 
coupled with a dial spindle 82 and secured to the interior wall of the safe door by a base 84 and a 
mounting plate 85. Dial spindle 82 extends through the safe door and is fixedly coupled with a 
combination dial 86, which may include a partial cover 88, a knob 90 and other structural 
components. Tumbler stack 20 operates to allow tumbler wheels 78 to be aligned when a certain 
combination is entered with combination dial 86. It will be understood and appreciated that 
other types of locks may be utilized with the present invention to allow live bolt lock plate 14 
and primary vertical lock plate 16 to move relative to one another to unlock the safe door. 
[0025] As best seen in FIG. 1, locking mechanism 10 may also include a secondary 

vertical lock plate 92 when implementing additional locking pins to engage both the top and 
bottom portions of the safe door with the safe housing. Specifically, one or more teeth 94 may 
be formed in a side edge of secondary vertical lock plate 92 to mesh with teeth 28 of drive gear 
26. Secondary vertical lock plate 92 also includes a pair of apertures 96, 98 adapted to be 
slidably engaged with rods 44, 46, respectively. Moreover, a connection location 100 is 
positioned on secondary vertical lock plate 92 to allow an upper locking arm 102 to be fixedly 
coupled therewith. Upper locking arm 102 may in turn be coupled with a locking pin to engage 
the top of the safe door with the safe housing. 

[0026] As best seen in FIGS. 1 and 2, an extension plate 104 and U-shaped channel 106 

may be connected to an upper portion of the secondary vertical locking plate 92. U-shaped 
channel 106 is coupled with extension plate 104 by a pair of fasteners 106 so that the channel 
106 is positioned around a at least a portion of engagement flange 76. 
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[0027] Locking mechanism 10 may be moved between a locked position, as best seen in 

FIG. 3, and an imlocked position, as best seen in FIG. 4. In the locked position, the wheels 78 in 
the tumbler stack 20 are arranged so that notches 80 are misaligned with flange 76. The 
misahgnment of notches 80 will prevent flange 76 fix)m engaging tumbler stack 20 and will 
merely come into contact with the peripheral edge of tumbler wheels 78. Live bolt lock plate 14 
is positioned so that locking pins 60 extend outwardly from the safe door and engage the safe 
housing establishing the locked position. In particular, bolts 44, 46, 48, 50 are positioned toward 
the left portion of each perimeter aperture 36, 38, 40, 42, respectively. Guide pin 54 that extends 
from primary vertical lock plate 16 is slidably positioned toward a lower portion of slot 52. 
Fiuther, rods 48, 50 are also positioned within upper portions of apertures 62, 64 defined in 
primary vertical lock plate 16. 

[0028] As best seen in FIG. 1 , if the safe is equipped with locking pins that extend from 

the bottom portion of the safe door, lower locking arm 72 may be positioned in such a manner to 
extend from the bottom edge of the safe door and engage the safe housing. Upper locking arm 
102 may be positioned to extend from the top edge of the safe door and engage the safe housing. 
In order to position upper locking arm 102 in such a manner, secondary vertical locking plate 92 
is positioned so that rods 44, 46 are situated at a lower portion of apertures 96, 98. 
[0029] In order to allow access to the intemal compartment of the safe housing, locking 

mechanism 10 may be moved to an unlocked position to disengage the locking pins 60 with the 
safe housing as best seen in FIG. 4. In moving locking mechanism 10 to an unlocked position, 
wheels 78 in tumblers stack 20 may be manipulated so that notches 80 are aligned with flange 76 
on tail piece 18. This will allow flange 76 to move in such a manner to engage or be placed 
within notches 80. 

[0030] Witfi reference to FIGS. 1, 2 and 4, after notches 80 are aligned with flange 76, 

handle 32 is manipulated to rotate drive gears 22, 24, 26 in the direction indicated by arrow 110. 
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The rotation of drive gears 22, 24, 26 causes live bolt lock plate 14, primary vertical lock plate 
16, tail piece 18 and secondary vertical lock plate 92 to move relative to one another thereby 
disengaging locking pins 60 from the safe housing. In particular, the rotation of drive gear 24 
and the meshed connection between its teeth 28 and the teeth 35 formed in live bolt lock plate 14 
cause live bolt lock plate 14 to move in the direction indicated by arrow 1 12. As live bolt lock 
plate 14 is in motion, rods 44, 46, 48, 50 slide within apertures 36, 38, 40, 42 to guide live bolt 
lock plate 14 along a predetermined path. Additionally, the orientation of slot 52 may cause 
guide pin 54 to slide within slot 52 as live bolt lock plate 14 moves in direction 1 12. As a result 
of live bolt lock plate 14 moving in direction 1 12, locking pins 60 also move in the same 
direction due to their connection with side locking bar 58 whereby locking pins 60 are 
disengaged with the safe housing. 

[003 1] As drive mechanism 12 is rotated in direction 1 10, the meshed connection 

between teeth 28 on drive gear 22 and teeth 66 cause primary vertical lock plate 16 to move in 
the direction indicated by arrow 1 14. The movement of primary vertical lock plate 16 in 
direction 1 14 is guided by rods 48, 50 sliding toward the bottom portion of apertures 62, 64, 
respectively. Furthermore, guide pin 54 slides towards the upper portion of slot 52. Primary 
vertical lock plate 16 is permitted to move in direction 114 because flange 76 moves into the 
aligned notches 80 of tumbler wheels 78. With additional reference to FIG. 1, the movement of 
primary vertical lock plate 16 in direction 1 14 may also move lower locking arm 72 to move in 
the same direction thereby disengaging a locking pin from the safe housing at the bottom of the 
safe door. 

[0032] As best seen in FIGS. 1 and 4, drive mechanism 12 may also be used to disengage 

the top portion of the safe door from the safe housing. Specifically, as drive mechanism 12 
rotates in direction 1 10, the meshed connection between teeth 28 of drive gear 26 and teeth 94 
causes secondary vertical lock plate to move in the direction indicated by arrow 116. As 
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secondary vertical lock plate 92 moves in direction 116, apertures 96, 98 and rods 44, 46 guide 
secondary vertical lock plate 92 along a predetermined path. Due to the connection between 
secondary vertical locking plate 92 and upper locking arm 102, the locking pin that is located at 
the upper edge of the safe door is disengaged with the safe housing. 

[0033] At this point, all of the locking pins are disengaged with the safe housing and the 

safe door may be opened to allow access to the interior compartment of the safe housing. In 
order to return locking mechanism 10 back to a locked position, handle 32 and drive mechanism 
12 may be rotated opposite of direction 1 10 causing the live bolt lock plate 14, primary vertical 
lock plate 16, tail piece 18 and secondary vertical lock plate 92 to move back to the positions 
shown in FIG. 3 to engage the locking pins with the safe housing. The notches 80 in tumbler 
stack 20 may then be misaligned to prevent the handle 32 and the drive mechanism 12 from 
being used to access the safe. 

[0034] The present invention overcomes or ameliorates the drawbacks and deficiencies in 

the prior art. In particular, the present invention attempts to reduce unauthorized access to the 
interior compartment of a safe by providing a slot and guide pin mechanism for slidably coupling 
the live bolt lock plate with the primary vertical lock plate. The guide pin and slot connection 
between the live bolt lock plate and the primary vertical lock plate is used in the present 
invention, at least in part, to provide a connection point between the live bolt lock plate and the 
primary vertical lock plate in addition to the coimection established between the plates by the 
drive mechanism. 

[0035] The locking mechanism of the present invention is directed to reducing the chance 

of unauthorized entry through the manipulation of the drive mechanism. For instance, if the 
drive mechanism is displaced so that it is no longer connected to both the live bolt lock plate and 
the primary vertical lock plate, the plates will still be required to move with respect to one 
another due to the connection between the guide pin and the slot. As best seen in FIG. 3, if the 
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drive mechanism is entirely taken out of the locking mechanism and the live bolt lock plate is 
moved in direction 1 14, the force imposed on the Uve bolt lock plate would force the guide pin to 
move within the slot. Due to the orientation and positioning of the slot, the guide pin and the 
plate would move upwardly to a position shown in FIG. 4. Therefore, regardless of whether the 
gear mechanism is used in the present invention, movement in either the Uve bolt lock plate or 
the primary vertical lock plate will cause movement in the opposite plate due to the slot and 
guide pin mechanism of the present invention. As a result, the primary vertical lock plate and 
the tumbler stack, or any other type of combination or keyed locking system, may not be 
bypassed by simply manipulating the drive mechanism. 

[0036] While particular embodiments of the invention have been shown, it will be 

understood, of course, that the invention is not limited thereto, since modifications may be made 
by those skilled in the art, particularly in light of the foregoing teachings. Reasonable variation 
and modification are possible within the scope of the foregoing disclosure of the invention 
without departing fi-om the spirit of the invention. 
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